Growth differentiation factor-9 promotes the growth, development, and survival of human ovarian follicles in organ culture.
Growth differentiation factor-9 (GDF-9) is a growth factor and a member of the TGFbeta superfamily that is secreted by oocytes in growing ovarian follicles. In the current study we cultured human ovarian follicles within slices of ovarian cortical tissue in the presence and absence of recombinant rat GDF-9. Ovarian tissue was obtained by biopsy during cesarean section (31 women) or gynecological laparoscopy (3 women). The mean age (+/-SD) of the women who donated tissue was 32.8 +/- 5.0 yr (range, 19-41 yr). In these biopsies a total of 900 follicles were analyzed. A significantly higher proportion of cultured primordial follicles showed growth initiation and reached the secondary stage of development in the presence of GDF-9. In serum-free cultures after 7 d, 53% of the follicles had reached the secondary stage with GDF-9 vs. 31% in the control group (P < 0.01). Follicle viability was also improved in the presence of GDF-9 after 7 d in culture (74% GDF-9 vs. 48% control), which resulted in a smaller reduction in follicle numbers due to atresia. Treatment with GDF-9 in vitro promoted the survival and progression of human follicular development to the secondary stage. This oocyte-derived factor may be essential for the development of somatic cells in early human follicles and useful in designing culture conditions for maturation of follicles and oocytes in vitro.